Introduction
In a previous paper19), it was stated that the addition of bentonite suspension to inoculum allowed the assay of tobacco mosaic virus (TMV) on Nicotiana glutinosa L. from the homogenates of a single aphid which had been fed on infected plants or fed on purified TMV through a membrane.
In this paper the author compares different amounts of TMV which were acquired by aphids from infected tobacco or its extract, localization of the acquired TMV in the aphid body, and purification of TMV which was acquired by aphids.
Materials and Methods
The green peach aphid, Myzus persicae Sulz. was used for the experiments. Turnip plants were used for propagating the aphids. All experiments were conducted with wingless aphids. The ordinary strain of TMV was propagated in tobacco plants (N. tabacum L.
cv. Samsun). TMV was purified by differential centrifugation10). The concentration of TMV was determined spectrophotometrically11).
Plastic rings, 2.9cm in diameter, and 2.0cm in height, were used as cages for feeding aphids through a Parafilm membrane.
The upper end of the ring was covered with the membrane, which was then depressed slightly by an aspirator placed at the under side of the ring to make a shallow hollow in the membrane. The test materials were placed into the hollow and covered with another membrane.
After the aphids were placed in the cage, the lower end of the ring was covered with a net. All feeding was carried out under lights in a room maintained at 20 C. The dissection of aphids was done following the method of Kikumoto and Matsui7). An aphid was held under a low power magnifying glass and the head was slowly drawn from the remainder of the body by the use of watchmaker's forceps. Then, the alimentary canal was removed from the aphid body, and divided into ventriculus (midgut) and the intestine including the hindgut.
The infectivity assay of the acquired TMV was performed as follows; one or more aphids, or one dissected aphid, together with a drop (10-20 microliters) of bentonite suspension containing a small amount of Carborundum, were fully homogenized on a glass slide using forceps. The homogenate was inoculated to N. glutinosa leaves by rubbing them directly with the glass slide. The bentonite suspension was prepared by the procedure of Fraenkel-Conrat et al. 4) , and suspended in 0.1 M phosphate buffer solution, pH 7.0, containing 0.02 M sodium oxalate at a concentration of 23mg/ml.
The oxalate was found to cause an increase of TMV infection on N. glutinosa17). Aphids were allowed to feed on tobacco plants (N. tabacum L. CV. Samsun) infected with TMV, for several days. In another experiment, the extract obtained from the infected tobacco was dialysed with distilled water overnight, because aphids did not like imbibe the crude extract through a membrane. The extract was presented to aphids for 24 hours through a membrane. The aphids, in groups of either 1, 5, or 10 were homogenized in a bentonite suspension with a small amount of Carborundum, and inoculated to leaves of N. glutinosa. As a result, it was found that Table 2 . Infectivity of TMV in aphids a) Each sample obtained from aphids fed on purified TMV through a membrane was homogenized in a bentonite suspension (10-20 microliters) with a small amount of Carborundum, and inoculated to a single leaf of N. glutinosa. b) Total number of local lesions produced on N. glutinosa per total number of dissected aphids tested individually.
infectious TMV was recovered from aphids fed on infected tobacco, but the infectivity recovered was low compared to those fed on the extract from infected tobacco ( Table 1) . To determine where infectious TMV is located in the body of aphids that acquired TMV, the aphids fed on purified TMV at 1 or 14mg/ml for 24 hours were dissected and their bodies divided into the ventriculus (midgut), the intestine including the hindgut, and the remainder. Each sample obtained from aphids was individually homogenized on a glass slide together with a bentonite suspension containing a small amount of Carborundum, and inoculated to individual leaves of N. glutinosa.
The total number of local lesions produced in replicated experiments is shown in Table 2 . Infectious TMV could be recovered easily from the dissected ventriculus of aphids fed on TMV at 1 or 14mg/ml, but the infectious TMV could not be recovered from the remainder of aphids after removal of the alimentary canal in repeated experiments.
Some intestines including the hindgut of aphids fed on TMV at 14mg/ml were slightly infectious, but the same samples obtained from aphids fed on TMV at 1mg/ml were non-infectious in experiments repeated 10 times. 
Discussion
Since bentonite is able to prevent RNase1) and to adsorb many kinds of other substances including plant juice, bentonite was used to aid virus transmission or virus purification 2, 3, 4, 5, 6, 8, 9, 13, 14, 15, 16, 18, 19) . In a previous paper19), the author reported that the addition of bentonite to homogenates from even a single aphid which had been fed on infected plants or purified TMV, was found to remarkably increase the infectivity of TMV.
From further experiments using bentonite for assaying TMV acquired by aphids, it was confirmed that aphids cannot acquire much TMV from infected tobacco, as compared to TMV recovered from those fed on TMV-infected plant extract through a membrane. Takahashi Literature cited
